About 10 % of upper main sequence stars are characterised by the presence of chemical peculiarities, often found together with a structured magnetic field. The atmospheres of most of those chemically peculiar stars present surface spots, leading to photometric variability caused by rotational modulation. The study of the light curves of those stars therefore, permits a precise measurement of their rotational period, which is important to study stellar evolution and to plan further detailed observations. We analysed the light curves of 1028 chemically peculiar stars obtained with the STEREO spacecraft. We present here the results obtained for the 337 magnetic chemically peculiar stars in our sample. Thanks to the cadence and stability of the photometry, STEREO data are perfectly suitable to study variability signals with a periodicity typical of magnetic chemically peculiar stars. Using a matched filter algorithm and then two different period searching algorithms, we compiled a list of 82 magnetic chemically peculiar stars for which we measured a reliable rotational period; for 48 of them this is the first measurement of their rotational period. The remaining 255 stars are likely to be constant, although we cannot exclude the presence of long period variability. In some cases, the presence of blending or systematic effects prevented us from detecting any reliable variability and in those cases we classified the star as constant. For each star we classified as variable, we determined temperature, luminosity, mass and fractional age, but the limited statistics, biased towards the shorter periods, prevented us from finding any evolutionary trend of the rotational period. For a few stars, the comparison between their projected rotational velocity and equatorial velocity let us believe that their real rotational period might be longer than that found here and previously obtained. For the 82 stars identified as variable, we give all necessary information needed to plan further phase dependent observations.
. Synthetic spectral energy distributions calculated with T eff =8000 K and log g=4.0, and assuming classical mCP chemical peculiarities and a magnetic field of 10 kG (full black line) and normal element abundances (dotted red line). The blue dashed line shows the HI-1A filter throughput, convolved with the CCD quantum efficiency, for which the scale is given by the y-axis on the right hand side of the plot. The clump of stars at RA∼90 deg corresponds to the CP stars identified by Kharadze & Chargeishvili (1990) . Right ascension and declination are given in degrees.
Figure 2 displays the position in the sky of all stars listed in the Renson & Manfroid (2009) catalogue, superimposed with the position of all 1028 analysed CP stars (red circles) and of the 337 mCP stars presented in this work (blue asterisks). Figure 2 shows clearly that we discarded from the analysis all CP stars close to the densely populated Galactic center. We applied this cut-off because of the strong blending in the STEREO images caused by the large pixel scale. Figure 3 shows the CP2 star HD 147010 as seen by STEREO/HI-1A in comparison with the image in the R band of the same region of the sky taken from the Anglo-Australian Observatory (AAO). It is not possible from the STEREO photometry alone to determine which of the two central stars is the source of the observed variability. This same problem is also present for other variables, for which a confirmation of the variability of a certain star requires additional data. In the particular case shown in Fig. 3 , the nearby star is HD 147009, a bright (V=8.06 mag) star with neither chemical peculiarities nor any known variability, thus the likely source of the observed signal is HD 147010.
The STEREO-Ahead spacecraft is in an Earth-leading orbit with a semi-major axis of about 0.95 AU, while the STEREOBehind spacecraft is in an Earth trailing orbit with a semi-major axis of about 1.05 AU. This results in stars remaining in the field of view of the STEREO/HI-1A imager for just over 19 days and in the field of view of the STEREO/HI-1B imager for just over 22 days. The images have a cadence of 40 minutes. Figure 4 shows the light curve of the CP2 star HD 74521, illustrating the time separation between the different epochs of data, as well as some systematic effects which characterise a significant fraction of the STEREO/HI-1B data.
The STEREO/HI-1B data often exhibits sudden decreases in amplitude of all signals at a given time. These are attributed to errors in the background subtraction due to pointing changes resulting from micrometeorite impacts, as the STEREO/HI-1B imager is facing the direction of travel along the spacecraft's orbit. The severity of these events can range from a single observation point to days of erratic behaviour. Often we registered a marked decrease for some hours and then a return to the normality. Those systematics in the STEREO/HI-1B data can be easily recognized as such by visual inspection as these artifacts are erratically shaped and, importantly, aperiodic, whereas the classic variability of mCP stars is highly periodic.
The fact that the STEREO/HI-1A and STEREO/HI-1B satellites use slightly different photometric apertures and that the background subtraction does not take into account the number of stars in each field of view leads to a small difference between the magnitude of the same star obtained with the two satellites (Bewsher et al. 2010) . For this reason we normalised the STEREO/HI-1B data to the same level as the steadier STEREO/HI-1A data with a detrending algorithm, described in Sect. 2.2.
Data analysis
Before being passed to a custom matched filter algorithm for analysis, all light curves are subjected to a culling routine to remove some of the artifacts caused by Mercury and Venus passing through the field of view, as well as the more extreme pointing-related systematics present in the STEREO/HI-1B data, described in Sect. 2.1. This routine removes all data points more than 4 standard deviations away from the weighted mean magnitude. Polynomial detrending is then carried out using a 4th order polynomial in order to remove residual trends that may remain from the flat fielding or other artifacts. This removes some variability that is long compared to the length of an epoch, thus periods longer than about half the length of an epoch are not expected to be highly reliable. With the STEREO data, it is not possible to use differential photometry to avoid the detrending procedure, because trends are largely dependent upon the stars' location on the CCD, preventing differential photometry from being useful on a large scale. The STEREO/HI-1B data and also the succeeding epochs of STEREO/HI-1A data are also normalised to the same weighted mean magnitude as the first epoch of STEREO/HI-1A data.
The matched filter algorithm analyses a light curve in several stages, building model light curves and measuring the least-squared error of the model compared to the actual light curve. The model light curves consist of data points with the same time and errors as the real light curve. The matched filter algorithm works as follows:
• determine a best-fitting period. At this stage we adopted a sinusoidal shape, with an amplitude equal to three times the standard deviation, and produced the relevant periodogram.
• Fine-tune the period. A precise period is the most important step in the process and without this the other characteristics will not be reliably determined.
• Determine the amplitude of variability. This process is done before and after determining the best-fitting shape, with an amplitude resolution of 5 mmag.
• Determine the shape of the variability. A selection of shapes consisting of sinusoidal variability with different harmonic signals overlaid are used in addition to shapes based upon box-like total eclipses, v-shaped eclipses and a composite of total eclipses with wide ingress and egress phases. The amplitude is recalculated after this stage and, if an eclipsing model was best-fitting, the algorithm also recalculates the duration and depth of the eclipses.
• If the best-fitting amplitude is zero this means that the model finds the star to be constant. The period obtained at the very first step of the algorithm is still returned.
• If an eclipsing model is best-fitting and the amplitude nonzero, eccentricity and amplitude of secondary eclipses are checked for. In this process, higher harmonics of the period are also checked.
This matched filter algorithm is processor-intensive and, depending on the number of data points (up to about 6000, currently), it may take from 5 to 10 minutes per star to process for a period range from 0.1 to 3.5 days with a resolution of 0.005 days (∼7 minutes) initially, then fine-tuned to 0.00005 days (∼4 seconds) in a narrow search around the best-fitting period. Higher frequencies were excluded to avoid the Nyqvist frequency of about 15.625 days −1 (0.064 days). This was the period range used in the initial search, however the program showed during testing a clear preference for finding the half-period harmonic of EBs, to the extent that it was specifically programmed to check at double and triple the periods initially found to see if these produced a better fit. A second search was then done with periods up to 10 days using STEREO/HI-1A data only, as in some cases the STEREO/HI-1B data was of too poor quality to allow even strong variability to be detected. This particular upper limit of 10 days was chosen to avoid running into systematic errors from the polynomial detrending at about one half of the length of an epoch.
The periodograms and light curves (phase-folded on the best fitting period) produced by the matched filter algorithm were visually inspected, primarily to extract from the sample the objects which appeared clearly constant. Additionally, we classified as constant the stars which were so faint that any signal would be likely due to noise or if systematic effects were so extreme that the data were unusable, mostly stars at the very edge of the CCDs. The same classification was given to the stars for which the lack of data prevented the reliable detection of any variability. The list of those 133 stars is given in Table 1 . The remaining 205 mCP stars that we did not consider definitely constant, or which merited further investigation on the basis of their features in the periodogram, were all individually examined in detail.
The first stage in this detailed analysis was to check the surrounding stars, within 8 pixels, as seen with the STEREO/HI-1A images, looking for signs of variability so that the risk of blending for each star could be understood. These stars have the potential for their signal and/or period to be affected by blending. The effects of blending can be broadly assigned to three different categories. i) Extreme cases where the target might not be the source of the variability and there is an equal chance the source may instead be a nearby star. ii) Severe cases where the target may be variable but there may be one or more other variables nearby and the true period has been distorted by the interference. iii) Minor cases where the target is clearly variable and no variability, or only vague variability, is seen in nearby stars and the only possible effect is a slight distortion of the period. Due to the STEREO/HI-1 pixel scale, most stars come into the latter category to some extent but the accuracy of the photometry precludes adjacent stars more than four magnitudes fainter from having a measurable influence. Thanks also to the different photometric apertures between the two satellites, the presence of a difference between the variability extracted from the STEREO/HI-1A and the STEREO/HI-1B data also indicates the presence of blending. This method proved to be particularly helpful in assigning the source of variability for some blended stars. The 8 pixel range was chosen partly to be conservative, as blending effects have not been observed from such a distance, and partly to help trace whether a star closer than this to the target is genuinely variable or itself blended with a more distant neighbour.
The second stage in the detailed examination was an inspection of the detrended light curve of the target, using both STEREO/HI-1A and STEREO/HI-1B data, where available. In particular, we examined the severity of artifacts present in the STEREO/HI-1B data, deciding carefully where to "clean" the light curves to avoid obscuring or distorting a potential signal. For systematic effects, most commonly artifacts of the polynomial detrending, the severity can range from introducing a completely false signal to a small risk of distorting the period of an existing signal.
To attempt to remove remaining systematics, a 7th order polynomial was applied after the initial culling of outliers. This was sufficient to remove most of the effects of planetary incursions by Mercury and Venus. In extreme cases, it was necessary to remove entire epochs or even completely exclude STEREO/HI-1B data from the analysis, however some stars only needed a few clear outlying points removing and most only required minor cleaning, typically for small numbers of events due to pointing errors as described in Sect. 2.1.
The final stages of the detailed analysis were undertaken with Peranso 1 . We undertook the period search with two algorithms, to cross-check each other and avoid duplicating weaknesses. In each case, we searched periods between 0.1 and 10 days, although in a few individual cases a search was made outside this range. The Lomb-Scargle method (Scargle 1982) was employed in the period domain and the phase dispersion minimisation (PDM) method (Stellingwerf 1978) was employed in the frequency domain. We then examined the significant features in the periodogram produced with each method to extract the most likely period, its uncertainty and the epoch of the first maximum in the STEREO light curve.
RESULTS
Following the procedure described in Sect. 2.2, we compiled Table 2, listing the 122 stars we classified as constant after the detailed individual analysis, and Renson & Manfroid (2009) identification number in the first two columns. The third and fourth columns list the coordinates of each star (in deg), while the average magnitude in the V band is given in the fifth column. Column number 6 lists the spectral classification and chemical peculiarity given by Renson & Manfroid (2009) , while the seventh column lists the CP classification. The starting point for the critical assessment of the literature about the CP classification of our programme stars was the Catalogue of Ap, HgMn and Am stars by Renson & Manfroid (2009) . They collected all objects which were reported as "peculiar" in the literature and list an approximate spectral type. Because at least classification resolution spectroscopy is necessary to establish the true nature of a peculiar object (e.g. Paunzen et al. 2011) , we used the relevant extensive catalogue by Skiff (2010) to verify all spectral types. If contradicting classifications were found, a question mark was set. The CP classification given in these Tables does not take into account the findings of this paper and is based only on the information given in the literature.
As mentioned in Sect. 2.2, Table 1 lists all stars that were immediately classified as constant, but it also includes stars for which the photometry was clearly affected by systematic effects and/or by blending, making the detection of any periodicity impossible. In particular, in Table 1 , for all stars brighter than V ∼5 mag, the presence of systematic effects prevented us from detecting any periodic signal. Similarly, unless an exceptionally strong signal was present, the quality of the data did not allow us to conclude anything about stars fainter than V ∼10.5 mag. As a consequence, all stars listed in Table 1 , with a magnitude between about 5 and 10.5 are either constant, or variable with a periodicity shorter/longer than 0.1/10 days, or variable with an amplitude below our sensitivity.
As mentioned before, Table 2 lists the stars that after individual analysis we either classified as constant, or for which systematics or blending prevented us from detecting reliable signals. Column 10 gives the particular reason for a certain star to be listed in this table: C when we concluded the star was constant 2 , B and S when respectively blending and systematics were too severe to allow the detection of a reliable signal. In a few cases we detected rather weak signals, with a small significance (see below). For those stars we added a W in column 10 and the period (in days) with its uncertainty (in days) respectively in columns 8 and 9. Those periods have to be taken with caution. In column 11 we finally listed the period found in the literature.
In Table 3 we list the objects for which we found and measured a genuine period (in days), listed in column 8, together with the period uncertainty (in days) in column 9 and the MJD of the epoch of the first recorded maximum in column 10. As shown in columns 8 and 9, in some cases we detected more than one significant period. As for Table 2, in the 11th column we included a remark indicating the possible presence of blending (B) or systematic (S) effects which could have slightly distorted the given value of the period. For those stars, marked with B and/or S, the effects of blending and systematics were not large enough to doubt the source of the variability. In column 11, we put an additional asterisk "*" to highlight the stars for which we obtained an exceptionally strong signal. Column 12 lists the period found in the literature.
For each star in Table 3 we produced a periodogram (Fig. 11 ) and a phase-folded light curve (Fig. 12) . The periodograms were produced using one of the outputs of the PDM method, called Θ, defined in Stellingwerf (1978) . Given the large number of photometric points, Θ gives a direct indication of the significance of a certain period (see Eq. 13 in Stellingwerf 1978), which we then defined as the deviation from the median value of Θ in units of standard deviations. All periods obtained for the stars that were genuinely variable have a significance larger than 7, where the maximum value is reached for HD 19832 (SX Ari) with a significance of about 32. In Table 3 we decided not to include the significance of the period because it is not the only factor which played a role in deciding whether a certain period was real or not; external factors, blending in particular, had to be taken into account, making the statistical significance misleading. Figure 5 shows the phase-folded light curve (top) and the periodogram (bottom) for HD 19832 (SX Ari), for which the de- Table 2 , we did not obtain any significant period, meaning that the star is either constant or has a rotation period longer than 10 days. In this case the light curve is phase folded on the period given by the most significant peak in the periodogram (1.5066 days).
rived period presents the strongest signal in our sample. In Fig. 6 and in Fig. 7 we show the periodogram and the phase-folded light curve for HD 149228 and HD 150035, respectively a star we classified as constant and a star for which we found a weak signal (see Table 2 ). HD 150035 is probably the most border-line case in our sample. The period stated in Table 2 has a significance below 7 and it does not match the previously known period given by Catalano & Renson (1998) , although this is a rather bright star and neither blending nor systematics affect the photometry, as shown by the neatness of the phase-folded light curve. It is also possible that the amplitude of the variability is below the sensitivity of the instrument.
A handful of stars listed in Table 2 and 3, for which we measured a period, are the primary component of a spectroscopic binary system, e.g. HD 68351. For each of them, we did not find any relation between the orbital period of the binary system, given by Pourbaix et al. (2004) , and the period obtained from the STEREO photometry. Figure 8 shows a comparison between the periods derived from the STEREO data and those found in the literature. We register a general good agreement, except for the cases when the STEREO period is a harmonic of the one given in the literature, as for HD 12447 3 . Table 3 shows that this also happens quite often among the various periods present in the literature. The largest discrepancy is obtained for HD 111133 where the literature period is about 7.3 times larger than the one we obtained. In this case the published ∼16 days period is hardly recognisable in our data; a weak peak in the periodogram at a period just below 16 days, was found as in this case we extended our period search to more than 10 days to look for the period given in the literature. In our periodogram, the ∼2.2 days period gave the strongest signal, with a significance of about 8. 3 This star is also a blend with the possible CP1 HD 12446.
Notes on individual stars
The stars HD 965, HD 142250, HD 209051, and HD 216018, confirmed as magnetic by previous spectropolarimetric measurements (Bychkov et al. 2009; Kudryavtsev et al. 2008; Romanyuk & Kudryavtsev 2008, , respectively) , are listed among the constant stars in Table 1 . For those objects our periodogram did not show any significant peak in the 0.1-10 days period range, meaning that their rotation period is likely to be longer than 10 days. For these four stars the rotation period is not known.
For the stars HD 26571 and HD 134214, listed in Table 1 , Catalano & Renson (1998) and Renson & Catalano (2001) gave very different periods. For HD 26571, Catalano & Renson (1998) gave a period of 1.06 days, while Renson & Catalano (2001) gave a period of 15.749 days. Our periodogram did not show any significant peak around the 1 day period, therefore we presume that the 15.749 days period, given by Renson & Catalano (2001) is the correct one. Adelman (2008) confirmed the longer period and refined it to 15.7505 days. For HD 134214, Catalano & Renson (1998) gave a period of 248 days, while Renson & Catalano (2001) gave a period of 4.15 days. Our periodogram did not present any significant peak around 4 days, meaning that the longer period is more likely to be the correct one.
For the star HD 27295, listed in Table 1 , Catalano & Renson (1998) reported a rotation period of 4.42 days, but our periodogram did not present any statistically significant period and also the detrended light curve did not show any sign of variability. Since the star has been confirmed to be magnetic, it is possible that the rotation period is longer than 10 days. Samus et al. (2009) listed the star HD 17471 (see Table 1 ) as a variable of the α2 CVn type, without giving any period. Our light curve for this star is distorted by systematic effects, therefore we cannot provide a measurement of the rotation period.
Except for the very bright and very faint stars, for which systematic effects prevented us from detecting the presence of genuine variability, for the remaining objects listed in Table 1 we did not detect any significant period. For those stars there is no spectroscopic and/or polarimetric confirmation of their magnetic nature. We believe that most of those objects are either CP1 or chemically normal stars, while it is possible for some of them to be mCP stars with a rotation period longer than 10 days, or variable with an amplitude below our sensitivity.
For the mCP stars HD 47103 and HD 148321 (see Bychkov et al. 2009 ), listed in Table 2 , we did not find any significant variability, although the data did not present any systematic effect and the photometry was not affected by blending. Most likely the rotation period of these two stars is longer than 10 days. Blending prevented us from detecting any reliable and significant variability for the mCP stars (see Bychkov et al. 2009 ) HD 22374, HD 23387, and HD 51688, also listed in Table 2 .
For the magnetic stars HD 224926, HD 125248, and HD 150035 (see Bychkov et al. 2009 ), listed in Table 2 , we identified a periodicity with a significance between 5 and 7, where for the first and second stars respectively, blending and systematic effects prevented us from obtaining a period convincing enough to include them among the certainly variable mCP stars. The period we measured for HD 125248 is in agreement with the one previously reported by Renson & Catalano (2001) .
Renson & Catalano (2001) listed a rotation period of 1.563 days for GSC 00742-02169, while we obtained a significant period at 1.4828 days, which might have been distorted by blend-ing. In Table 2 we listed the stars HD 10809, HD 250027, and HD 146998 as constant, although a previous period was reported by Kraus et al. (2007) , Samus et al. (2009), and Renson (1998) , respectively. For both HD 10809 and HD 146998 we have not found any significant peak in the periodogram around the previously reported period values. For HD 250027 the period given by Samus et al. (2009) of about ∼20 days is out of our detectability window.
For the stars HD 1758, GSC 02390-00208, and AAO+27 25, listed in Table 2 , we identified a peak in the periodogram which is considered not significant enough to classify these objects as certainly variable. We came to the same conclusion for the stars HD 23850, HD 23964, HD 242692, GSC 02403-00597, AAO+27 185, HD 39865, AAO+30 338, HD 48953, BD+23 1580, GSC 01398-00532, HD 118054, HD 138426, HD 139160, HD 144748, HD 151941, HD 215766, and HD 215913, but for those objects blending and/or systematic effects might have distorted the measured period. For these stars, there is no spectroscopic and/or polarimetric confirmation of their magnetic nature. HD 196470 is a magnetic ro Ap star for which blending prevented detection of any significant peak in the periodogram. Similarly, HD 206088 is a mCP star for which systematic effects did not allow us to measure any reliable period. For both HD 196470 and HD 206088 it is possible that their rotation period is longer than 10 days, or variable with an amplitude below our sensitivity.
For the remaining stars listed in Table 2 there is no spectroscopic and/or polarimetric confirmation of their magnetic nature and most of those objects are likely to be either CP1 or chemically normal stars, with a minority of mCP stars with a period longer than 10 days, or variable with an amplitude below our sensitivity.
About half of the stars we classified as variable and listed in Table 3 are known mCP stars and for some of them the rotation period has been previously measured. For those stars the results provide either a confirmation or a refinement of the previously known period, with the addition of a period uncertainty and of an epoch of maximum brightness, which is crucial information to plan spectroscopic observations aiming to perform, e.g., Doppler imaging. It is important to notice that blending and/or systematic effects, reported in column eleven of Table 3 , could have slightly distorted the given period. For a few stars we registered also the presence of more than one significant period in the periodogram, which we reported in Table 3 .
For the remaining 48 stars, listed in Table 3 , the results represent the first measurement of their rotation period. In particular, very little is known for most of them and the clear detection of rotational variability is strongly suggestive of the presence of a structured magnetic field, chemical peculiarities and surface spots, although some of them might be CP3 stars, and therefore not magnetic. It would be extremely valuable to obtain spectropolarimetric observations for those stars, which could be quickly performed with instruments such as ESPaDOnS at the Canada-France-Hawaii Telescope (CFHT). In particular, given the average magnitude of those stars and because their magnetic field (if present) should be of the order of a few hundreds of Gauss, their detection will not require spectra with a large signal-to-noise ratio and therefore, such observations could be performed with short exposure times.
For the stars HD 43819 and HD 130559 we reported values of the rotation period longer than 10 days, adopted as maximum for the matched-filter algorithm. For HD 43819 we looked intentionally for a period around 15 days, because Renson & Catalano (2001) reported a period of 15.03 days. On the other hand, for HD 130559 the possible presence of a period longer than 10 days appeared from the undetrended light curve, nevertheless, this value of the period has to be taken with caution.
DISCUSSION
For each star, listed in Table 3 , we compiled Johnson U BV, Strömgren, and Geneva photometry from the General Catalogue of Photometric data (Mermilliod et al. 1997 ) and the additional literature to derive the effective temperature on the basis of the calibrations given by Netopil et al. (2008) . These calibrations can be applied because they are specifically tuned for the different types of CP stars. The final T eff , given in column 15 of Table 3 , is the average T eff obtained calibrating the different colors, while the standard deviation and the number of averaged temperatures are given in parentheses. When available, we adopted the spectroscopic T eff listed in Netopil et al. (2008) , and these cases are indicated with a "99" instead of the number of averaged temperatures. To each star, with a determined T eff , we associated a further fixed uncertainty of 500 K for the CP2 stars and of 700 K for the CP4 stars, as proposed by the reference above (see also the discussion in Landstreet et al. 2007) . For the following analyses we then adopted the largest uncertainty between the standard deviation and the fixed uncertainty.
For some stars later than spectral type A0 without Strömgren photometry, we were not able to determine individual reddening values based on the available photometry (see the discussion in Netopil et al. 2008) , hence the determination of T eff would be rather erroneous. In order to also obtain temperatures for these (CP2) objects, we made use of the spectral energy distribution (SED) fitting tool by Robitaille et al. (2007) , which to some extent allows the extinction to be set as a free parameter. As input data we used the available U BV photometry or Geneva measurements transformed to U BV using the calibration by Harmanec & Božić (2001) , in combination with 2MASS data (Cutri et al. 2003) . Although the U magnitude is important for a proper fit of the energy distribution, the SED fitting was also applied to four objects without this filter information using B and V data taken from the ASCC-2.5 V3 catalogue (Kharchenko 2001) . However, since for these stars a distance is available, a restriction of extinction was made using the three dimensional extinction maps by Arenou et al. (1992) in combination with the dust maps by Schlegel et al. (1998) . Since the anomalous colours of CP objects have to be taken into account, a correction of the SED results is probably necessary. Therefore, we also processed the CP2 "standard" stars given in Netopil et al. (2008) in a similar way and determined the relation:
with a correlation coefficient R = 0.990 using in total 62 objects, valid for the temperature range 7500−15000 K. The obtained (SED) reddening was finally applied to the available photometry of our programme stars to obtain an additional second temperature estimate, which was averaged. These results are in good agreement with the known spectral types, and are indicated with "50" in column 15 of Table 3 , instead of the number of averaged temperature determinations. We could not apply this method to stars for which neither a parallax nor a U magnitude were available. These objects were detected by Kharadze & Chargeishvili (1990) , the only available reference for most of them.
For the stars for which a parallax is present in the HIPPAR-COS catalogue presented by van Leeuwen (2007), we determined the luminosity (log L/L ⊙ ) on the basis of the Johnson V magnitude, the bolometric correction given by Netopil et al. (2008) , and the interstellar reddening E(B − V) determined via the different photometric systems (see Netopil et al. 2008 , for details) or via SED fitting, using a total-to-selective absorption ratio of R = 3.1. Table 3 lists in column 16 the derived luminosities with the relative uncertainties given in parentheses.
For all stars for which we derived T eff and luminosity, we determined stellar mass and fractional age (τ -fraction of main sequence lifetime completed) using the evolutionary tracks for solar metallicity given by Schaerer et al. (1993) . Table 3 lists in columns 17 and 18 respectively the derived masses and fractional ages with the relative uncertainties in parentheses. In Table 3 , the stars for which the mass is marked with a "Z" or "T" lie below the zero age main sequence (ZAMS) or above the terminal age main sequence (TAMS). In these cases the mass was estimated as the star would lie directly on the ZAMS or TAMS and the fractional age has then been set to 0 (ZAMS) or 1 (TAMS), without uncertainty. Stars for which a temperature is available but no parallax, were placed in the middle of the main-sequence band to obtain at least a rough mass estimate; for these objects no luminosity and fractional age is given in Table 3 . Bagnulo et al. (2006) showed that for field stars important age uncertainties arise from the use of isochrones with an inaccurate metallicity, especially for stars in the first half of their main sequence lifespan. The introduction of the fixed uncertainties on T eff of 500 K for CP2 and 700 K for CP4 stars alleviates this problem. On the other hand, the use of tracks with an inaccurate metallicity has a much smaller impact on the derived masses.
The uncertainties given in Table 3 for the fractional ages are quite uniform in τ, with an average of ∼0.2. Landstreet et al. (2007) compared the uncertainties they obtained for the fractional ages for a set of mCP stars in open clusters with the ones given by Kochukhov & Bagnulo (2006) in a set of field mCP stars. Landstreet et al. (2007) concluded that the uncertainties given by Kochukhov & Bagnulo (2006) were probably underestimated, due to the small uncertainties adopted for T eff . In this work we adopt temperature uncertainties similar to those used by Landstreet et al. (2007) , making our uncertainties on the fractional ages more realistic compared to those of Kochukhov & Bagnulo (2006) . Figure 9 shows the position in the Hertzsprung-Russell (HR) diagram for all stars listed in Table 3 and for which we derived both T eff and log L/L ⊙ . Figure 9 shows also the evolutionary tracks (Schaerer et al. 1993) adopted to derive the stellar masses and fractional ages. As expected, the CP4 stars are on average hotter and more luminous than the CP2 stars. Within the uncertainties, the position of the stars in the HR diagram is well inside the limits given by the ZAMS and TAMS, except for HD 107452, which lies more than 2σ below the ZAMS and is likely connected to a problem with the adopted distance. HD 107452 is one of the closest objects of our sample, according to Hipparcos parallaxes. However, it is part of a close visual double star, probably influencing the parallax measurements. As a matter of fact, using the distance of 159 pc given by Gomez et al. (1998) , which is more than twice of the Hipparcos one, the star would fall close to the ZAMS.
In Table 3 Table 3 and for which we derived both T eff and log L/L ⊙ . The blue lines represent the lines of equal fractional age (Schaerer et al. 1993 ). The ZAMS and TAMS are indicated in the plot and highlighted with a thicker line. The dashed violet lines represent the main sequence evolutionary tracks used to derive the stellar masses. The stellar mass, relative to each track, in units of solar masses, is indicated in the plot. Both isochrones and evolutionary tracks are for solar metallicity. this information to nail down the fractional age, sometimes to a few %. This shows clearly the advantage of using open cluster stars, for which the age is precisely known, to study stellar evolution. However, we have to note that the individual Hipparcos distances for the stars in the Upper Sco association are on average 10% larger than the mean distance adopted by Landstreet et al. (2007) . This fact together with the adoption of a different temperature calibration (especially for CP4 objects) leads to a shift to larger fractional ages. Kochukhov & Bagnulo (2006) compiled the values of the average quadratic longitudinal field, rotational period, and evolutionary status for about 200 mCP stars. From the point of view of the evolution of stellar rotation, their results indicate evidence for a increase of the stellar rotational period with increasing age, as a consequence of the conservation of angular momentum, which was previously shown also by North (1998) . Unfortunately, our sample is too small and in particular biased towards shorter periods to be able to confirm or disprove Kochukhov & Bagnulo (2006) 's findings. Clearly, a thorough analysis of the evolution of the rotation period in mCP stars requires a large sample of open cluster stars.
In column 13 of Table 2, and in column  14 of Table 3 we added the average projected rotational velocity (υ sin i) values, put together on the basis of the compilation by Glebocki & Gnacinski (2005) . Newer observations were included from catalogues and papers found in the CDS/Simbad databases. Values of upper and lower limits as well as uncertain ones were discarded resulting in a few thousands of individual data points. The averages were calculated using the published errors as reciprocal weights. If no errors were listed, we set it to 15%, which is a widely used value for such measurements.
As a test for the validity of the determined effective temperatures, luminosities, and rotational periods we calculated the equatorial velocities (V eq ) from the formula of the oblique rotator model (see e.g. North 1998):
where we calculated the stellar radii from T eff and log L/L ⊙ . Figure 10 shows the comparison between the observed υ sin i and the computed V eq for the stars listed in Table 3 . As expected, taking into consideration the υ sin i uncertainties, most of the stars fall below the equality line (sin i 1). For the stars which fall instead above the equality line it is possible that the calculated radius is too large or that the measured rotational period is too small. By calculating the surface gravity (log g), from M/M ⊙ , T eff , and log L/L ⊙ , it is possible to identify the stars for which a problem with the stellar parameters is likely to be present, but this is not the case for any of our targets. The stars, falling above the equality line are: γ Ari, HD 43819, HD 47152, HD 116114, HD 130559, and HD 146001. For those stars the calculated log g values are 4.0, as expected for main sequence mCP stars, and therefore, we cannot exclude that their real rotational period is larger than that listed in Table 3 . However, at least three objects (γ Ari, HD 47152, and HD 130559) were found to be part of close visual binaries (Horch et al. 2004; Mason et al. 2007 ). Hence, the brightness of the companion is included in the calculated luminosity, resulting into larger radii and thus smaller equatorial velocities. Since the brightness differences are not known, we are not able to apply the appropriate corrections.
CONCLUSION
We have analysed the light curves of 1028 chemically peculiar stars obtained with the STEREO spacecraft. In this work we presented the analysis and the results obtained for 337 magnetic chemically peculiar stars. The characteristics of the STEREO data allow the detection and study of photometric variations with periods between several hours and a few days and are therefore perfectly suitable to study rotational periods of mCP stars.
Using a matched filter algorithm we produced the light curve, phase-folded on the best fitting period, for each star and extracted from the whole sample the objects which appeared clearly constant, or too badly affected by systematic effects to allow any reliable analysis. Those stars are listed in Table 1 .
For the remaining stars we performed a detailed analysis based on two different period finding algorithms and listed the objects we classified as constant in Table 2 and variable in Table 3 . We detected relevant photometric variability and measured its period for 82 mCP stars. For 48 of them this work presents the first measurement of their rotation period, while for the remaining 34 our results are in agreement with previous estimations. It is important to notice that the stars we classified as constant, and therefore listed in Table 3 . The adopted υ sin i uncertainty is also listed in Table 3 . The continuous line is the one-to-one relationship. Table 1 and 2, might be intrinsically variable if their period is, for example, longer than 10 days or their light curve is affected by substantial blending or systematic effects. It is anyway likely that most of these stars are not chemically peculair stars.
This work presents all the basic information necessary to plan detailed spectroscopic and/or spectropolarimetric observations for 82 mCP stars, e.g. to perform Doppler imaging. About half of them are only suspected mCP stars, for which no measurements of the magnetic field have been performed. These stars represent a good starting point for further spectropolarimetric observations to improve our statistics and knowledge of the complex phenomenon of magnetism in stars of the upper main sequence. 
